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Section A
Answer all questions in this section.
Write your answers in the spaces provided.

1 (a) Fig. 1.1 gives information about the sources of nitrogen compounds and phosphorus
compounds (nutrients) entering a lake.

source percentage of total | percentage of total
nitrogen phosphorus
compounds compounds
sewage 31.5 58.7
urban run-off 55 10.0
manured land 9.9 21.5
other crop land 0.7 3.1
rural run-off
forest land 0.5 0.3
pasture 0.7 2.9
rural ground water 42.7 2.3
precipitation onto water 8.5 1.2
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(i) State the source that contributes the highest percentage of nitrogen compounds to the
lake, as shown in the table in Fig. 1.1.

(ii) Suggest where the nitrogen and phosphorus compounds (nutrients) in the urban run-off
shown in Fig. 1.1 originated.

(iii) Use Fig. 1.1 to calculate the difference between the total percentage of nitrogen
compounds and the total percentage of phosphorus compounds entering the lake from
rural run-off.

Show your working.

(iv) Explain why there is a high percentage of nitrogen compounds entering the lake through
rural ground water, as shown in Fig. 1.1.
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(b) Describe and explain the effects of excess nutrients entering a lake.

[Total: 20]
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6

Fig. 2.1 shows the distribution of the tundra biome and Fig. 2.2 shows the number of polar

(a)

bears living in this biome.
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(i) With reference to Fig. 2.1, describe the distribution of the tundra biome.

(iii) With reference to Fig. 2.2, describe the evidence which suggests that the polar bear is at
risk of extinction.
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(b) Fig. 2.3 shows part of a food web in the Arctic.
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Fig. 2.3
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Describe the effects of a decrease in the number of polar bears on the food web shown in

Fig. 2.3.
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(c) Explain the importance of international protocols in the management of the tundra biome.

[Total: 20]
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Section B
Answer one question from this section.
Write your answers on the separate answer paper provided.
3 Fig. 3.1 shows information about fresh water availability for selected regions and the contributions
made by these regions to the total supply of desalinated water globally.

fresh water availability for selected regions

region average fresh water availability
/m?3 per person per year

Middle East 500
Sub-Saharan Africa 1000
Asia 2970
Europe 4741
South America 7200
North America 13401

percentage contribution made by the selected regions
to the total supply of desalinated water globally

0.6%
South America

6.2% Sub-
Saharan Africa

2.1% others

10.1% Europe

53.4%
Middle East

17%
North America

Fig. 3.1

© UCLES 2018 8291/22/0/N/18



11

(a) With reference to Fig. 3.1, suggest reasons for the regional variation in the supply of water by
desalinisation. [10]

(b) Briefly outline one process of desalinisation. Discuss the advantages and the disadvantages
of desalinisation as a method of supplying fresh water. [30]

[Total: 40]
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4 Fig. 4.1 shows global forest reserves by region for three different years.
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(a) With reference to Fig. 4.1, compare and contrast the trends in changes to forest reserves
globally. Suggest reasons for the trends. [10]

(b) Assess the effectiveness of methods used in the conservation of a named ecosystem.  [30]

[Total: 40]
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5 Fig. 5.1 shows the water demands of different groups of countries for the year 2000 and the
predicted water demands for 2050 by sector.
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(@) Compare the water demands of the groups of countries for the year 2000 with those predicted
for each group for 2050. Suggest reasons for any increases or decreases in demand.  [10]

(b) With reference to examples, assess the impact of population growth and the growing demand
for water on the quality and quantity of natural water supplies. [30]

[Total: 40]
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